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A protective circuit includes a floating gate MOSFET having a 
source -drain path connected between an I/O line and a 
source line or a ground line, a control gate connected to the 
I/O line and a floating gate connected to the source line or the 
ground line. 
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ft m m * =& 



mi/2m 



io m&mmm&mfet&um* 

MOSFET^nMOSFET, ffi&Ufe %^^J^i&^ o 
MOSFET^pMOSFET, 0? i£tl;£ %ft£S&ift Ml . 

^#MOSFET, B^^m— ^WMOSFET^W^^^^fi^ 
ttjMOSFET^^^^^^W^9l^l^*^M^#«jMO SFET <, 

io. m^^^j^^3^w^#^^#, &*ffi&m-m&mmj$, 

30 sito 
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« *J H # V &2/2M 



11. mig&*y^ioM&itt¥##3&#> K4»JlfJfcW»ftlfi*S 

12. «*tt3pJ5l*LlJ|f3fiW*####. K + JWJfi#»*#*3»f 

5 13. «|gjK*J5:fcl20r*&W^#i*##, £*£HAi±S%>EE 

14. «ig3R3pJ5^130f^W¥####» ^flr&^MWio 18 
flJ10 l9 J^T/cm 3 #J^M#cJ§» 

15. «*3R3pJ5J*lJW326»*##*#. ^*J^&ftl#37*itt 

10 tile 

16. «*&*l5*l^f3iW^####. £ + 0rifct8MH»fiJ6£ 

HSi£o 

17. «*tt5pJ3«l0f*fcW*##*#. ^ + >^±ftT3#, J5f« 

is is. mnumm&iffi&&}¥%fc&ft, #+ffi&m4>-+&m 

MOSFET&S £ -t* $ ©c #J ffl ^ # M ftjMOSFET. 

MosFET,mmn-nmMosFETM;m&m&m&%-vommffi&m 
25 -i/o&£rato*-»»«K iftaj?fj*»-i/o«»fi#ji> 
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J&1/123C 



5 

(ESD) «#*B&tt^####. ft 81 

10 

15 o iufc, ^¥#^^#4 J ^^##70#^^ESD*^at^W^^^ 

20 W^-##7n#, ##J&MOSFETsMESD*3?Wi5r!Stt. 

fcMttfc^rtfBfeBfrttXtfsfeffi. #!j£n, *hS%«H9E5V(&«rFX 
ft, ffil*jSP%i&:£2Vt«TXfto Ejtfc, MOSFETfifjfl»#fet§c$te^ffl 

%»^WS:^±iRaS (system-on-chip) ^W^(aJ# 

MOSFETo SI imf^ifc, «£*W**3fe#««tt*#### + ^«« 
^$|MOSFET 0 

30 £ JP- A-63 -202056 * ffi & 7 /§ tik #> 4* # # ## ft 3? ft ESD& £• 
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& m 45 Jg2/123l 



@iA^tB7^£SftESD'&#'ffej&, ®lB^fcH7'£fcWj&:1£lRl 

IS. 

$&A72ft-^&&^A*w77i, |sjBt^^-^i£ 

^ijT^ttiftl*!^*^* MOSFET ft if $ o ESD^ nMOSFET73 
5 i^^^£iirA^72SJltk^VSS^fS], nMOSFET73 ^W^^^ifeE&te ( 

lU±^*SftnMOSFET73m^ : i:W^:X^-o m^ESD^m** 
^,^^L^nMOSFET73 , nMOSFET73lf $g M * ft AfE — ^ 
)P(i H B B #f. *ltk, £glA4>, ^^^^#t : 74m^^^rA^72 

iq fPHk^^fBjo 

£ffllB*, ^#nMOSFET73^/££pM^#*f/B;75±, 
^l^^^^ilJ^!jA^71ftn + r^IE76iaMft#%^77i=F^, i£ 
W%^*^^^ft^-n + r^ClE78^^ 0 

Si^^ilimft^^NPN^^^.# i i ; 74^%^^##M^75^bft 
15 toMOSFET73ft^^78jfhft^:li|-^liJl^.^nMOSFET73ft2i^ 
76£tfti|Efe$o M^78^?IJife^VSS, i-^M^&^I^ 

ft^rA^71^^^i»^76±o 

&©lA5mBftm*ja^#2§#*, ^P^J±^ft^lA%iSm3i^I 
A^71^iJP5lJ«^76,IP^W^*^#5fe^^^^^#lt^75^«^ 
20 76^fUftttJ%^77IET^r^^ftp-n^^bo mm^^^^M^JE^ 

ft%te3H-if52JlE%ft, {£^£^il# , t£&£!p] (snapback) 
TX#o ^^^^^^Wft^^l^^^^nMOSFET^m, #Jfc#P$ 

25 p-n^ftW^^^fflS^^^X^ftnMOSFET^o jfcftf, EfelWDi 
*^^l^ft^^m^^^«^5fea^*^ftnMOSFETftWPSIE^o 

iuft, lf5fe^^^li*^ft^§PE^pr^^iijESD*^^^o ldd 

^^ftr^Eit5i7nMOSFETft^^^^ift^lfPl4, SlifcM^*^ 
# ^ ^ pf n M WLDDgf #J ft MOSFET* & £ o 
30 Jlfc*h nMOSFET#^^?lJ-Sft#^^jm*^^^o ^^/>X\f 
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81, IWlHtife^^ilJ^^th^rt^P^I^^^MOSFET^ti^o 
&©i£&£i^%H>«*£ (VCC&) ^PiiiA^825:rB]WpMOSFET83 
^ ^P3^^^«lrA^82S]ife^VSS^fHje<JnMOSFET84o pMOSFET83^r 

io £i)6&vsstt»tt«iir» - 

in*AWiE*Wi±*»A*JEttlq5!l*IA«l8i, i & 

nMOSFET84^^i^_h^^^p-n^6<jW^*^^^jE*,#^^:o IE* 
#£^iSf7¥##M/BU5ft%>&, iltb^nMOSFET84X^^^^ 

15 «rAJ»81, SpMOSFET83»«±^jStop-ngW5J»*#i 4c £ife : ?. 
*^»te7^##**ja5«J%&. *Jlfc«pMOSFETXf^*^««^^ 

A*81, II$*ill#±Wp-n&iEl«Hfi«. M&fa/&-Mlttp-n*£:££ 
ESDo 

20 ^Effl2WDr«^%»4». M^^I&Mx&^ift^Afcffi 

MOSFBT«J&«teWJ*tf E&JEflj^ESD, Hjfctt&ftSIJHrft II 
Biflft^#l*il#4 > , p-n&tt»ffi;&Wjei±*MOSFETll|fBI 
^afcfftt***, tfig/^ftfeJEMflTifeiiiifeffi. Sift, £p-n£t 
30 f^*ffllAW2tt«*f*» + W^|gf«IJg, 
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la, ^^feg&^^MOSFET^WlMm^W^-^jg (L) *P500nm8» ffi. 
%fe (W) o ^Jjfc, ^%{&*lttMOSFET&^#?lJ^ + ^76#J 
MOSFET, ^^.ytM^, #l£n50nm, #J#»$M . £i£ 
5 &ftif . ^^ff^^^flrW^+^^TcWMOSFET^^^ilt^^-Tn^ 

ffl3*lHT»-ta«? , *». ^4»nMOSFET93^S!^*fcA^92 
SJUfe^VSS^fiO, nMOSFET93^^<fi^%#^945i^?iJI/0^92^Pff 
io Jtt«IB4ft95&&£|JfettVSSffl««&. 

2Effl3fl«jfii#'%tt'K ft*#%ftffittttifcjnig|I/0£|92, 
nMOSFET93 fcj»&ife&fgrg&%§« 94 W &t 7h M > & lit nMOSFET93 # 

m, (^esd) o aj±j»%a#95W*iB4i[Ta:s* 

-^iifadL ^l^1?nMOSFET93fi<Jlf£%i£o 
15 ^m^fi^p-n^SJW^^^iEWffllA^W^feftffltfc, S3 

ESD«#» 

*&i|SiS#— 

25 ^^%l^^,^Md>— 2MMOSFET, #«jMOSFET^Wi^ 
30 , WlJS^gl^- — SWmosfet, ^ — ^ttfrMOSFET^W 
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ffi3*£— >h#»ESD#^fcttft^&i&B&ffl. 
H5*«**SW»— ^ESDftiPfclfrtt^a^tt 

20 go 

S6^S4tfjESD^ifei&ltt#$i^ffi@ 0 

® 7 S $6r ffl 6 &} VII- Vim #4 $t Itt @ 4 fa ESD^ #» % % fa ffi ffl o 

30 mi3Afti3B^&T%ftmmm*tft%m&Bmm> 
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ffli433*W7»£sfe«MW#*ffi$ftffl. 

J* 

A/iHl^ (I/O**) lOlWfcA/tffcHSS (I/Ol£) lO2^Pife^VSS5:f0] 
tt??»nMOSFET104. I/O^102^Ub^^ %P£103^^^J 1*1^ fe^* 
#JMOSFET#J$«o 

nMOSFET104&©&&$JI/0#102to&*0«n05. M$?t§EfePl 

VSS^lW#108o 

##S5, &7ft#ffl4»£fi<|nMOSFET104, *?#pMOSFET104a 
fc««fcl : 3 s H4«|fi&P»fclfr. ^*tpMOSFET104a^©^^HJl/O^102 

##^&7ffl4tt.##'f&ttgSftMffl6, I/O$fel02jU/Oi»Jg#iB, 
^aaaailO^^J*#iiMOSFET104ttS«fl»%=Rl05fi«I^>h^ 
Wjeil-#»%«106W^^fl|»12^aftfl»4ttl05W«-^ll 

#»nMosFETio4^is^^«rtS[Ei4, MmrwcK 

30 1MMl6$/&*»ffePI107o 



9 



02141822. 5 



ft m 45 3&7/1231 



##®7, nMOSFET^W^^p^l9+fitjMfP^iriClSl4SJ13 

^^JiSil, ^^^'J^nMOSFET 104^^10^ #-7Ufi<JnMOSFETo ifctftf 
+ , $n^IE^'l4Wjl^^A%£ElfiiPiiJffl4^Wl/O^101 

20 »106^%^54-i^^nMOSFET 104&<J^#-^3l, Sltk^^JE^^f^^ 

o 

*?t§nMOSFET 104#J-^M#l3l£nTo £S4*, M&I/Ol£l01>& 
it^lft^A^Sii^iJ^rifclx 13, ijib^#%^106Wil*<t%^ 
AV FG |g&7*»nMOSFET 104#II$it ffeffio Hlfc, *»nMOSFET 104 
25 iSA^^T^^, ^*^^^r^El4I«]^iri§[IEl3^^o ««Jt 
, &^%^£«rifc!*l3|fti5^£iE%#^;A:o 

*^»*^^^WJE%^fS^:^-i^TpWi9^%>fito 3*^, 

nMOSFET 104^$^5*;*S|£j&f£ , T MnMOSFET 104|fti£ 

ESD^*fti^A%ffiffj&$iJ„ 
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vsso inJft*rttEi4fc*E«. as**£#fl<ilE%ffi!Sft-*§pBM9 

5 ^VSSo AW^*lfiW1!r»i09«i*iJT3?a^4frtfcEl7«EdiWiE% 
^STC, ijifc^fflNMOSFET 104UJl^^ia«J^^^^f^o 

E&^IEfcflrS^. P Wl9+jE«tttt*&#1*te#»nMOSFET 
104Iffr£i$^M5R«*5S;, fl^fcftNFNSfMSF, «rtfcEi4f£* 

nMOSFET 104#ji£l^J ft«J3Xlg^5£liM£ . 

# nMOSFET 104lM %$lft#T^3TO^^ UA^nMOSFET 104 

X.ft&?VLffi.m&o jfc*h ^4W%^*MrticEi4aAiiJpl9l : i94' ^ 
mSI»r«[El3, i^fi^^^^^iE^^fS^^-^TlE^ti^^p 

25 ^NPN^^ffl^W^^ tfJnMOSFET 104^m^/3£j3^$3y A%ffi#J 
ESDo 

#\±ffi&, #&:*0!l + fi<l?*»nMOSFET 104^^1^^^^^^ 
#nMOSFET 104Iflsa=5R«8t5£. l?W#-^MOSFETs*II^il!lIfEo 
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i£/&#JMOSFET^#5« 

#ia±&-&««ttx«5fii34HH*. .isJiffi4fi«ift#»*i&*>tt. 

f 21*1 22^.(51, foi^xti/o^^Mia^^ft^ffeffi. 

£®9*. m-I/0^22^^iU^-I/0^^21, #HgS&fcPM&HJ 
15 £&%5&o 

^^^i?S^Km^^#nMOSFET25*l^^^*»nMOSFET26, & 

nMOSFET25^W^«5jm-I/OS|22«lS*J»45, ;BHiS(j?*«&%IB27 
^£lJf4£SVSS#J$M46o !g-»»nMOSFET26^Wai«Slf5— I/O 
20 ^24#J&$lJ|Bfr47, Ul^L^it)^#*ia28^^?lJ±tfe^VSS^##48o M 
^#fcMOSFETs25*J26fi«lW*&29ftftb^#%P£30^@?lJife^|VSS 

So 

25 32#Jife^VSS;tfa W^^iiMOSFETlCH, *li£ S^I/0^32*IVCC^^: 
raW»»pMOSFET104a. «2ffc#JM4ft^%&-^®5fi<J&#'ffe 

yfeftwxf^fta^to^-^jtwwxf^iia. 

30 Mttttift. *^HJW^^%g&^^^^^vcc^fPitb^vss^ 
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m ft n flft PMOSFET3 6aifn & flfr nMOSFET36 . Hi fcti 345£ g $J ^ tB ^ 
35, *&m&35i£ft£fl3£J|^»pMOSFBT36a##»nMOSFET36to1Jr 

WpMOSFET36a^^#nMOSFET36M#WS*!lfl»37a^I37^^ 
5 tea£$c£lMiij*|35o ^# P MOSFET36a3WWnMOSFET36 

W^W38a^P38-fe5^^ilJ^i ft % ft W $£r tB ffiT ^ 39 . 
pMOSFET36a tfj W » 4 1 a <t # ffi % PI 42a j£ ? U VCC ^ , M $¥ # 
nMOSFET36^W»4HtSb^##*Pl42i£^ilJife^VSSo 

10 . jlfc^h BfcTESDfi&rSM£, #^ltW + fiWfflpMOSFET36a*n?£*R 
nMOSFET36W^#IH^THrai^^llo BP, &»tti4i^$39ttigft 
Hr tB ft ^il#»pMOSFET36a^P #«»nMOSFET36#i£# i& t±J 

is #%ffll2, «|g*^9§^jEsfej«Wfl«I«y*»^iS??» 
nMOSFET60o 

Sl2A^nMOSFET60^^^rffcE52;fn^rifcE53, tS^^n-^ 

»%^55>Mfs]*^lfe^m56^SfiJ»%^57^M^^^^«riS[IE 
20 52jfD*rttE53^:RI«HiWJi551tta!|II±- ^itfltt,lg|54Et|ff^ 

25 , #cJg3nO ,8 ?IJ10 19 if/cm 3 . @fHttfe&57A&ft&#Jj&. 

»r»E52iDfi«i»*«67— iaaftsai/oJii^sg. ^rtfci*53 

SttSlifettVSS, 9«««SSflM(i9»%lfiRra%ttSllibttVSS. £ 
12A#r^ 0 

30 m 12B^ tB THAjli^%Jl^j5 m 12Aft#«§nMOSFETft^$ 
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%{&So 3EI1MOSFET604 5 , ^^^^^>J **K57^J??»%«55±.(^ #J 
f-ltCK X*J&^*€J£Jl59W#:r*#Cd. 

»*IBRFaa«ai*ttvssw1srj^6i. 

n *inMOSFET60 W Htltf^^H^ 
€ V D if jjp A V FG ^ Efl if to o 

15 !P^E^i|ii{tAv FG -^i^{^i|ig{tv D 6<jiiip^iEtl:, 

AV FG = aXCl/ (C1+C2) V D 
, ^lAV FG = aV D XCl/ (C1+C2) f&±L, ^+ "a" AfltjR, 4g|&£ 

&WjEtttf**A»*####*h #»mosfbt eo^W^U^jt 

fcfcH*$Mi^%JE?IW , ±M W#»MOSFET 60X^^E^^T^^o 

30 mmn/om 0 mmMosFET 6o^mmmmmm^u^m^mm 
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10 AV FG o 

^^m(apparent)%WCl^/hTJKc^i|i^AV FG o g &&m»J U&^n 

15 S^pl^f „ 

ft* jinifc^^^iE%^^^M^T##MOSFET^^i&^^^iS^T 

20 esdo *&w&&j*±mi&mttf&3ik t &mvi. 
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